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Abstract. This short note is a conceptual prologue to the series of articles devoted
to the analysis of interrelations between the representation theory (especially, its
inverse problems) and the control and games theory.
This note was appeared as an attempt to formulate rigorously and mathemati-
cally the ideas of [1] and simultaneously to treat them in a more (mathematically)
general context of control and games theories (see e.g.[2,3]).
Definition 1. An interactive system (with n interactive controls) is a control sys-
tem with n independent controls coupled with unknown or incompletely known
feedbacks (the feedbacks as well as their couplings with controls are of a so comp-
licated nature that their can not be described completely). An interactive game is
a game with interactive controls of each player.
Below we shall consider only deterministic and differential interactive systems.
For symplicity we suppose that n = 2. In this case the general interactive system
may be written in the form:
(1) ϕ˙ = Φ(ϕ, u1, u2),
where ϕ characterizes the state of the system and ui are the interactive controls:
ui(t) = ui(u
◦
i
(t), [ϕ(τ)]|
τ≤t),
i.e. the independent controls u◦
i
(t) coupled with the feedbacks on [ϕ(τ)]|
τ≤t. One
may suppose that the feedbacks are integrodifferential on t.
Theorem. Each interactive system (1) may be transformed to the form (2) below
(which is not, however, unique):
(2) ϕ˙ = Φ˜(ϕ, ξ),
where the magnitude ξ (with infinite degrees of freedom as a rule) obeys the equation
(3) ξ˙ = Ξ(ξ, ϕ, u˜1, u˜2),
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where u˜i are the interactive controls of the form u˜i(t) = u˜i(u
◦
i
(t);ϕ(t), ξ(t)) (i.e.
the feedbacks are on ξ(t) as well as on ϕ(t) and are differential on t).
Remark 1. One may exclude ϕ(t) from the feedbacks in the interactive controls
u˜i(t).
Definition 2. The magnitude ξ with its dynamical equations (3) and its contri-
bution into the interactive controls u˜i will be called the intention field.
The theorem is the formal mathematical counterpart for the main dynamical
hypothesis of [1].
Remark 2. The theorem holds true for the interactive games.
Definition 3. The main inverse problem of representation theory for the interac-
tive system (1) (or for the interactive game) is
(1) to write the system (1) in the form (2);
(2) to determine the geometrical and algebraical structure of the intention field;
(3) to find the algebraic structure, which “governs” the dynamics (3), e.g. solv-
ing the dynamical inverse problem of representation theory [4] (see also [5])
for the system (3).
Remark 3. The solution of the main inverse problem of representation theory for
the interactive system may use a posteriori data on the system.
The main inverse problem of representation theory for the interactive systems
will be one of the topics in the series of articles [6] devoted to the novel interrelations
between the representation and the control theories.
Remark 4. Visualizing the intention field(s) somehow one is able to enlarge the ini-
tial controlled system and to strengthen its controllability considering the controls
u◦(t) depending on “positional” analysis of ξ as well as of ϕ.
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